cation. Intriguingly, Ptc contains a sterol-sensing do-
Wg-receiving cells, they contribute to wild-type wing While the cholesterol adduct appears to be necessary margin structures ( Figure 1D ), which indicates that disp for the restriction of Hh motility, its presence poses a function is not required for the Wg signaling pathway. severe dilemma for Hh-Np. Such lipid modifications act However, when located in the posterior compartment, as anchors, tethering proteins at membrane surfaces.
large clones cause a significant reduction in the distance Thus, a central, unresolved question is how Hh-Np, between veins L3 and L4 ( Figure 1E ), a phenotype typical which is presumably produced in the endoplasmic reticfor the reduction of Hh signaling at the A/P boundary ulum (ER), is released from Hh-producing cells such that ( Figure 1F ). Thus, we conclude that disp is acting in the it can move to cells at a distance.
Hh signaling pathway. Here we provide evidence that an active process is required to release cholesterol-modified Hh-Np from disp Encodes a Putative Multipass Transmembrane producing cells. We describe the identification of a novel
Protein with an SSD 12-pass transmembrane protein, Dispatched (Disp),
We mapped the disp gene to cytological position 83C, with sequence similarity to vertebrate and Drosophila cloned genomic sequences of disp, and isolated correPtc ( sensing domain (SSD, Figure 2A ), a domain first defined Instead of the wild-type segmentally repeated pattern in HMG CoA reductase (Gil et al., 1985) and SCAP (Hua of denticle belts interspersed by naked cuticle (Figure et al., 1996) . These two proteins are key regulators of 1A), such embryos display a lawn of denticle belts and intracellular cholesterol homeostasis, while NPC1 is fail to secrete naked ventral cuticle ( Figure 1B) . Germline thought to be involved in cholesterol trafficking, since clone-derived embryos are rescued by a wild-type padefects in this protein cause an accumulation of cholesternal chromosome, indicating that the gene product is terol in lysosomes (reviewed by Liscum and Klansek, required only after the onset of zygotic transcription. 1998). Aside from the multitransmembrane domain Segment-polarity phenotypes are indicative of loss-ofstructure and the SSD, no other homologies to Ptc or function mutations in essential components of the Hh NPC1 proteins could be detected in Disp. The protein ( Figure 1C) and 2DЈ), ubiquitous disp expression was observed caused a dramatic reduction of both ptc-lacZ ( Figure  3B ) and dpp-lacZ expression (not shown). As this rethroughout the embryo ( Figure 2C ) and imaginal discs ( Figure 2D) (Figure 5B ), whereas staining in P cells was significantly higher than in wild-type discs.
One candidate effector for the retention of Hh in disp mutant cells is the cholesterol moiety, which could conTo confirm this increase in Hh levels, we generated marked disp Ϫ/Ϫ clones and analyzed the distribution of ceivably tether Hh to the membranes of producing cells. than that of wild-type Hh. However, since this and previpunctate staining in anterior cells ( Figure 6E ). Thus, Hh-Nu alone is able to associate with Ptc and signal in ous experiments have been performed in the presence of endogenous Hh, it could not be ruled out that the vivo. The cholesterol anchor of Hh appears to be required for the sequestration of Hh by Ptc, since untethobserved extension of Hh activity depends on, or is even mediated by, endogenous Hh-Np whose range might ered Hh is seemingly unrestricted in its range. We cannot currently rule out the possibility that Hh-Nu is also, at be expanded in the presence of Hh-Nu. To address this, we created a situation in which Hh-Nu is the sole source least partially, sequestered by Ptc but that extracellular Hh-Nu levels are abnormally high and saturate the caof Hh in imaginal discs by expressing hh-N HA in P cells under en-Gal4 in hh ts2/ts2 animals that were shifted to the pacity of Ptc. Any sequestration of Hh-Nu must, however, be much less efficient than that of Hh-Np, since nonpermissive temperature during early larval stages. Even in the absence of endogenous Hh, Hh-Nu is still even discs containing endogenous Hh plus en-Gal4 driven Hh-Np do not show the dramatic effect caused capable of inducing the same expanded anterior compartment morphology ( Figure 6D ) and shows normal by Hh-Nu alone (not shown). 
